In this paper we extend the notion of weakly C-contraction mappings to the case of non-self mappings and establish the best proximity point theorems for this class. Our results generalize the result due to Harjani et al. (Comput. Math. Appl. 61:790-796, 2011) and some other authors.
Introduction and preliminaries
In , Banach proved that every contractive mapping in a complete metric space has a unique fixed point, which is called Banach's fixed point theorem or Banach's contraction principle. Since Banach's fixed point theorem, many authors have extended, improved and generalized this theorem in several ways and, further, some applications of Banach's fixed point theorem can be found in [-] and many others.
In , Chatterjea [] introduced the following definition. On the other hand, most of the results on Banach's fixed point theorem dilate upon the existence of a fixed point for self-mappings. Nevertheless, if T is a non-self mapping, then it is probable that the equation Let X be a nonempty set such that (X, ) is a partially ordered set and let (X, d) be a complete metric space. Let A and B be nonempty subsets of a metric space (X, d). Now, we recall the following notions: 
It is easy to observe that for a self-mapping, the notion of a proximally order-preserving mapping reduces to that of an increasing mapping.
In view of the fact that d(x, Tx) ≥ d(A, B) for all x in A, it can be observed that the global minimum of the mapping x → d(x, Tx) is attained from a best proximity point. Moreover, it is easy to see that the best proximity point reduces to a fixed point if the underlying mapping T is a self-mapping.
In this paper, we introduce a new class of proximal contractions, which extends the class of weakly C-contractive mappings to the class of non-self mappings, and also give some examples to illustrate our main results. Our results extend and generalize the corresponding results given by Harjani et al. [] and some authors in the literature.
Main results
In this section, we first introduce the notion of a generalized proximal C-contraction mapping and establish the best proximity point theorems. For a self-mapping, it is easy to see that equation (.) reduces to (.).
Definition . A mapping
T : A → B is said to be a generalized proximal C-contraction if, for all u, v, x, y ∈ A, it satisfies x y d(u, Tx) = d(A, B) d(v, Ty) = d(A, B) ⎫ ⎪ ⎪ ⎬ ⎪ ⎪ ⎭ =⇒ d(u, v) ≤   d(x, v) + d(y, u) -ψ d(x, v), d(y, u) , (.) where ψ : [,∞)  → [, ∞)
Theorem . Let X be a nonempty set such that (X, ) is a partially ordered set and let (X, d) be a complete metric space. Let A and B be nonempty closed subsets of X such that A  and B  are nonempty. Let T : A → B satisfy the following conditions: (a) T is a continuous, proximally order-preserving and generalized proximal
Then there exists a point x ∈ A such that
Moreover, for any fixed x  ∈ A  , the sequence {x n } defined by
converges to the point x.
Proof By the hypothesis (b), there exist
.
By the proximally order-preserving property of T, we get x  x  . Continuing this process, we can find a sequence {x n } in A  such that x n- x n and
Having found the point x n , one can choose a point x n+ ∈ A  such that x n x n+ and
Since T is a generalized proximal C-contraction, for each n ∈ N, we have
and so it follows that d(
, that is, the sequence {d(x n+ , x n )} is nonincreasing and bounded below. Then there exists r ≥  such that
Taking n → ∞ in (.), we have
and so
Again, taking n → ∞ in (.) and using (.), (.) and the continuity of ψ, we get
and hence ψ(r, ) = . So, by the property of ψ, we have r = , which implies that
Next, we prove that {x n } is a Cauchy sequence. Suppose that {x n } is not a Cauchy sequence. Then there exist ε >  and subsequences
It follows from (.) that
Notice also that
Taking k → ∞ in (.), by (.) and (.), we conclude that
Similarly, we can show that
On the other hand, by the construction of {x n }, we may assume that x m k x n k such that
By the triangle inequality, (.), (.) and the generalized proximal C-contraction of T, we have
Taking k → ∞ in the above inequality, by (.), (.), (.) and the continuity of ψ, we get
Therefore, ψ(ε, ε) = . By the property of ψ, we have that ε = , which is a contradiction. Thus {x n } is a Cauchy sequence. Since A is a closed subset of the complete metric space X, there exists x ∈ A such that
Letting n → ∞ in (.), by (.) and the continuity of T, it follows that
d(x, Tx) = d(A, B).

Corollary . Let X be a nonempty set such that (X, ) is a partially ordered set and let (X, d) be a complete metric space. Let A and B be nonempty closed subsets of X such that A  and B  are nonempty. Let T : A → B satisfy the following conditions: (a) T is continuous, increasing such that T(A
where α ∈ (, 
Therefore, T is a generalized proximal C-contraction with ψ :
Further, observe that (, ) ∈ A such that
In Theorem ., we do not need the condition that T is continuous. Now, we improve the condition in Theorem . to prove the new best proximity point theorem as follows. Proof As in the proof of Theorem ., we have
for all n ≥ . Moreover, {x n } is a Cauchy sequence and converges to some point x ∈ A.
Observe that for each n ∈ N,
Taking n → ∞ in the above inequality, we obtain lim n→∞ d(x, Tx n ) = d(A, B) and hence
Next, we prove that x = v. By the condition (c), we have x n x for all n ∈ N. Using (.), (.) and the generalized proximal C-contraction of T, we have
Letting n → ∞ in (.), we get 
Corollary . []
Let X be a nonempty set such that (X, ) is a partially ordered set and let (X, d) be a complete metric space. Assume that if {x n } ⊆ X is a nondecreasing sequence such that x n → x in X, then x n x for all n ∈ N. Let T : X → X be a nondecreasing mapping such that 
